Increased regional function and perfusion after intracoronary delivery of adenovirus encoding fibroblast growth factor 4: report of preclinical data.
This paper reports the preclinical data that were used to support clinical trials of intracoronary delivery of a replication-incompetent human adenovirus-5 vector encoding human fibroblast growth factor 4 (Ad5FGF4). Using stress-induced myocardial ischemia in pigs, intracoronary injection of Ad5FGF4 resulted in mRNA and protein expression of the transferred gene. Two weeks after gene transfer, regional stress-induced dysfunction and perfusion were ameliorated and improved function persisted for at least 12 weeks. Transgene protein was present in hearts of all animals that received gene transfer but was not found in extracardiac sites. FGF4 was undetectable in samples of plasma obtained at multiple time points after intracoronary delivery of Ad5FGF4. Adenovirus vector DNA was detected in some extracardiac tissues by polymerase chain reaction (PCR) and was dose dependent, occurring primarily after the highest dose delivered (10(12) virus particles [vp]) with much less incidence at 10(11) vp. Histologic evaluation indicated that intracoronary administration of Ad5FGF4 was not associated with abnormal findings in any organ examined. These data provide a rationale for intracoronary delivery of Ad5FGF4 to increase regional cardiac perfusion and function in patients with myocardial ischemia. Based on these preclinical studies, the method does not appear to be associated with major toxic effects.